MAGNETIC PROPERTIES OF Ni/Si MULTILAYERS
Multilayered samples are the ideal tool to study the interplay between two materials [l] with, for example, the possibility to modify the long range order properties of one of them.
In this report we present data above the fabrication, characterization by X-rays and magnetic measurements in magnetic/nonmagnetic multilayers of Ni/Si.
Multilayers of Ni/Si were grown by D.C. triode sputtering in the usual way [2] alternately depositing Ni and Si layers using the appropriate two independent cathodes in each case. The films were deposited onto unheated Corning glass substrates. The deposition rate was measured with a quartz crystal oscillator, being about 0.6 As-' for Ni and 1.1 &-' for Si. The base pressure was 5 x Torr and the Ar pressure 0.5 mTorr. Standard X-ray diffraction were obtained in the reflection geometry with a Siemens D-500 diffractometer using CuX, radiation and 6' / 2 6' and w (rocking) scans were done.
The composition modulation wavelength D is known monitoring the deposition rate and the time which the substrate spent in front of each cathode. Besides the D value could be extracted, for short wavelength, from the X-ray data [2] . The bilayer D values obtained by both method were consistent to within 10 % . The diffraction pattern of a multilayer shows peaks at small angle coming from the periodic composition modulation. Figure Magnetic measurements were done with a SHE-SQUID magnetometer. The only problem in the magnetization data was the Corning glass substrate and the small amount of Ni in our multilayers. The rough data were corrected from substrate contribution by measuring several dummy substrates. The total thickness of the samples was 2 000 A and the bilayer thicknesses D were between 30 A and 200 A. The maximum applied magnetic field was 5 T, and the lowest temperature was 1.8 K. Figure 3 shows the temperature dependence of the saturation magnetization. We have to take into account that extrapolating to zero M, is not the way to [I] Chun, C . S. L., Zheng, G. G., Vicent, J. L., S~huller, I. K., Phys. Rev. B 29 (1984) 
